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Description 

Field of the Invention 

[0001] The invention generally relates to a locking 
system for mechanically joining floorboards. More spe- 
cifically, the invention concerns an improvement of a 
locking system of the type described and shown in WO 
94/26999. The invention also concerns a floorboard pro- 
vided with such a locking system, 
[0002] It is known that board material can be joined 
mechanically and that there are many different types of 
joining systems. The present invention suggests specif- 
ically how a modified tongue-and-groove joint for verti- 
cal locking and a joint for horizontal locking can be de- 
signed in an optimal manner for both function and cost 
level to be better than In prior-art designs. 
[0003] The invention is particulariy suited for mechan- 
ical joining of thin floating floorboards, such as laminate 
flooring and parquet flooring, and therefore the following 
description of prior art and the objects and features of 
the invention will be directed to this field of application, 
above all rectangular floorboards which have a wood fi- 
bre core having a size of about 1 .2 * 0.2 m and a thick- 
ness of about 7 mm and which are intended to be joined 
along long sides as well as short sides. 

Background Art 

[0004] Conventional floorboards are usually joined by 
means of glued tongue-and-groove joints along their 
long sides and short sides. In laying, the boards are 
moved together horizontally, a projecting tongue along 
the joint edge of a first board being inserted into the 
groove along the joint edge of a second board. The 
same method is used for long sides as well as short 
sides. The tongue and groove are designed merely for 
such horizontal joining and with special regard to the de- 
sign of glue pockets and glue surfaces to enable efficient 
adhesion of the tongue in the groove. The tongue-and- 
groove joint has cooperating upper and lower abutment 
surfaces which position the boards vertically to obtain a 
planar upper surface of the completed floor. 
[0005] In addition to such conventional floorings that 
are joined by means of glued tongue-and-groove joints, 
floorboards have recently been developed which in- 
stead are mechanically joined and which do not require 
the use of glue. 

. [0006] WO 94/26999 discloses a locking system for 
mechanical joining of building boards, especially floor- 
boards. The boards can be locked by means of this lock- 
ing system both perpendicular to and in parallel with the 
principal plane of the boards on long sides as well as 
short sides. Methods for making such floorboards are 
disclosed in SE 9604484-7 and SE 9604483-9. The ba- 
sic principles of designing and laying the floorboards as 
well as the methods for making the same that are de- 
scribed in the above three documents are applicable al- 
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so to the present inventioi^OTd therefore the contents 
of these documents are incorporated by reference in the 
present description. 

[0007] With a view to facilitating the understanding 
5 and the description of the present invention, and the un- 
derstanding of the problems behind the invention, a brief 
description of floorboards according to WO 94/26999 
follows, reference being made to Figs 1-3. This descrip- 
tion of the prior-art technique will in applicable parts also 
10 be considered to apply to the following description of 
embodiments of the present invention. 
[0008] A floorboard 1 of known design is illustrated 
from below and from above in Figs 3a and 3b. respec- 
tively. The board is rectangular with a top side 2, an un- 
15 derside 3, two opposite long sides 4a, 4b which form 
joint edges, and two opposite short sides 5a. 5b which 
form joint edges. 

[0009] Both the long sides 4a. 4b and the short sides 
5a, 5b can be joined mechanically without any glue in 

20 the direction D2 in Fig. 1c. To this end. the board 1 has 
a planar strip 6 which is mounted at the factory and 
which extends along one long side 4a, said strip extend- 
ing along the entire long side 4a and being made of a 
flexible, resilient aluminium sheet. The strip 6 can be 

25 mechanically fixed according to the embodiment illus- 
trated, or fixed by means of glue or in some other fash- 
ion. Other strip materials can be used, such as sheet of 
some other metal, and aluminium or plastic sections. Al- 
ternatively, the strip 6 can be integrally formed with the 

30 board 1. for example by some suitable working of the 
body of the board 1 . However the strip 6 is always inte- 
grated with the board 1, i.e. it is not mounted on the 
board 1 in connection with laying. The width of the strip 
6 can be about 30 mm and its thickness about 0.5 mm. 

35 A similar, although shorter strip 6' is arranged also along 
one short side 5a of the board 1. The edge side of the 
strip 4 facing away from the joint edge 4a is formed with 
a locking element 8 extending along the entire strip 6. 
The locking element 8 has an active locking surface 10 

40 facing the joint edge 4a and having a height of. for in- 
stance, 0.5 mm. In connection with laying, the locking 
element 8 cooperates with a locking groove 14, which 
is formed in the underside 3 of the opposite long side 
4b of an adjacent board V. The short side strip 6' Is pro- 

45 vided with a corresponding locking element 8* and the 
opposite short side 5b has a corresponding locking 
groove 14'. 

[001 0] For mechanical joining of long sides as well as 
short sides also in the vertical direction (direction D1 in 

50 Fig. 1c), the board 1 is also formed, along one long side 
4a and one short side 5a. with a laterally open recess 
16. The recess 16 is defined downwards by the associ- 
ated strips 6, 6'. At the opposite edges 4b and 5b there 
is an upper recess 18 defining a locking tongue 20 co- 

55 operating with the recess 16 (see Fig. 2a). 

[001 1 ] Figs 1 a-1 c show how two such boards 1,1' can 
be joined by downwards angling. Figs 2a-2c show how 
the boards 1,1' can instead be joined by snap action. 
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The long sides 4a. 4b can be joined by both methods, 
whereas the short sides 5a, 5b - after laying of the first 
row - are normally joined after joining of the long sides, 
and merely by snap action. When a new board 1' and a 
previously laid board 1 are to be joined along their long 5 
sides according to Figs 1a-1c. the long side 4b of the 
new board 1* is pressed against the long side 4a of the 
previously laid board 1 according to Fig. 1a. so that the 
locking tongue 20 is inserted into the recess 16. The 
board 1' is then angled downwards to the subfloor 12 io 
according to Fig. lb. Now the locking tongue 20 com- 
pletely enters the recess 16 while at the same time the 
locking element 8 of the strip 6 enters the locking groove 
1 4. During this downwards angling, the upper part of the 
locking element 8 can be active and accomplish a guid- ^5 
ing of the new board 1 ' towards the previously laid board 
1. In the joined state according to Fig. 1c, the boards 1, 
r are locked in both D1 direction and D2 direction, but 
can be displaced relative to each other in the longitudi- 
nal direction of the joint. 20 
[0012] Figs 2a-2c illustrate how also the short sides 
5a and 5b of the boards 1.1' can be mechanically joined 
in both D1 and D2 direction by the new board 1' being 
moved essentially horizontally towards the previously 
laid board 1 . This can be carried out after the long side 25 
4b of the new board 1' has been joined as described 
above. In the first step In Fig. 2a. bevelled surfaces ad- 
jacent to the recess 16 and the locking tongue 20 coop- 
erate so that the strip 6' Is forced downwards as a direct 
consequence of the joining of the short sides 5a. 5b. 30 
During the final joining, the strip 6' snaps upwards as 
the locking element 8' enters the locking groove 14*, By 
repeating the operations shown in Figs 1 and 2, the lay- 
ing of the entire floor can be made without glue and 
along all joint edges. Thus, prior-art floorboards of the 35 
above-mentioned type are mechanically joined by, as a 
rule, first being angled downwards on the long side, and 
when the long side Is locked, the short sides are 
snapped together by horizontal displacement along the 
long side. The boards 1. V can be taken up again In 40 
reverse order, without damaging the joint, and be laid 
once more. 

[001 3] In order to function optimally, the boards, after 
being joined, should along their long sides be able to 
take a position where there is a possibility of a small play 45 
between the locking surface 10 and the locking groove 
14. For a more detailed description of this play, refer- 
ence is made to WO 94/26999. 

[0014] In addition to the disclosure of the above-men- 
tioned patent specifications, Norske Skog Flooring AS 50 
(licensee of Valinge Aluminium AB) introduced a lami- 
nate flooring with a mechanical joining system accord- 
ing to WO 94/26999 in January 1 996 in connection with 
the Domotex fair in Hannover, Germany. This laminate 
flooring marketed under the trademark Alloc® is 7.6 mm 55 
thick, has a 0.6 mm aluminium strip 6 which is mechan- 
ically fixed on the tongue side and the active locking sur- 
face 10 of the locking element 8 has an inclination of 
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about 80** to the plane of t^Soard. The vertical joint Is 
formed as a modified tongue-and-groove joint, where 
the term "modified" relates to the possibility of joining 
groove and tongue by Inwards angling. 
[001 5] WO 97/47834 (Unrlin) discloses a mechanical 
joining system which is essentially based on the above 
prior-art principles. In the corresponding product which 
this applicant has begun to market In the latter part of 
1997. biasing between the boards is strlved for. This 
leads to high friction and difficulties in angling together 
and displacing the boards. The document shows a plu- 
rality of embodiments of the locking system. 
(001 6] Other prior-art locking systems for mechanical 
joining of board material are disclosed in GB 2.256.023, 
which shows one-sided mechanical joining for the pro- 
vision of an expansion joint, and In US 4,426.820. which 
shows a mechanical locking system which, however, 
does not allow displacement and locking of short sides 
by snap action. 

Summary of the Invention 

[0017] Although the flooring according to WO 
94/26999 and the flooring marketed under the trade- 
mark Alloc® have great advantages compared with con- 
ventional, glued floors, additional improvements are de- 
sirable. There are today no known products or methods 
which result in sufficiently good solutions to the prob- 
lems, requirements and desiderata stated below and re- 
lated to (i) manufacture of floorboards with mechanical 
locking systems of the type stated, (ii) handling and lay- 
ing of such floorboards, and (iii) properties of a finished, 
joined floor prepared from such floorboards. 

(i) Manufacture 

[0018] In connection with the manufacture of the floor- 
boards, the following problems, requirements and de- 
siderata exist: 

1. It is known that angling-together of the floor- 
boards can be carried out with a tongue whose low- 
er front part follows a circular arc. If this lower front 
part of the tongue should constitute a lower abut- 
ment surface against the groove in the joined state, 
the lower abutment surface of the groove must be 
made with a corresponding arcuate shape to fit the 
tongue in the locked position. This solution suffers 
from the drawback that it requires the making of ar- 
cuate surfaces and, consequently, a very accurate 
adjustmentof the wood-working tools both vertically 
and horizontally. 

2, From the viewpoint of manufacture It is desirable 
for the abutment surfaces of the groove which are 
to cooperate with the abutment surfaces of the 
tongue to be planar and parallel with the floor sur- 
face since narrow tolerances for the abutment sur- 
faces of the tongue-and-groove joint (a few hun- 
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dredth parts of a mm) can then be obtained without 
a critical horizontal adjustment of the wood-woricing 
tools being necessary for the forming of tongue and 
groove. 

3. The manufacture is facilitated if there are as 5 
many degrees of freedom as possible in respect of 
tolerances of manufacture. It is therefore desirable 
that the number of critical abutment and guide sur- 
faces be limited as much as possible without low- 
ering the standards of perfect quality in the joined io 
state with small joint gaps and limited vertical differ- 
ence (in the order of 0. 1 mm) and excellent function 

in the angling upwards and downwards in connec- 
tion with laying and removal. 

4. To make it possible to form the groove by means is 
of horizontally operating wood-working tools In the 
case where the projecting portion Is made in one 
piece with the body of the board, it is a great advan- 
tage if the locking element of the projecting portion 

is positioned under the lower abutment surface of 20 
the groove or on a level therewith . The working tools 
can then be inserted horizontally towards the joint 
edge above the locking element. 

5. To achieve less waste of material when machin- 
ing the boards for making the locking system, it is 25 
advantageous if the tongue projects to a minimum 
extent in the horizontal direction outside the joint 
edge. The bigger the tongue, the more material 
must be removed above and below the tongue. 

30 

(ii) Handling/Laying 

[0019] In connection with handling and laying of the 
floorboards, the following problems, requirements and 
desiderata exist: 35 

1. It must be possible to join the long sides of the 
boards by angling together about the upper joint 
edges of the boards. In the angling together, it must 

be possible to insert the tongue In the groove, which 40 
necessitates a modification of the design of conven- 
tional, glued tongue-and-groove joints which only 
need to be pushed together horizontally 

2. It should be possible to carry out the inwards an- 
gling so that the vertical fit between tongue and ^5 
groove can occur with maximum accuracy or toler- 
ance to obtain good vertical locking of the complet- 
ed floor. With prior-art tongue-and-groove joints it is 
difficult to satisfy such a requirement for a good fit 

in the joined state and at the same time achieve an so 
optimal function in the inwards angling. 

3. For easy laying without any undesired resistance, 
it Is at the same time a wish that the tongue need 
not be pressed or forced into the groove during the 
angling movement. 55 

4. Known mechanical locking systems suffer from 
drawbacks relating to the undesired possibility of 
backwards angling, i.e. the possibility of turning two 



joined boards relatlveiWSch other and downwards 
about the joint edge, i.e. past the horizontal position. 
In the above prior-art flooring in Figs 1-3. it is only 
the rigidity of the aluminium strip that restricts the 
possibility of backwards angling. When a user han- 
dles the boards it would be advantageous if back- 
wards angling was made difficult or could be pre- 
vented since it would then not be possible for con- 
sumers to open the boards in an incorrect manner 
in connection with testing and thus damage or bend 
the projecting portion, i.e. the aluminium strip in Figs 
1-3. A solution where the strip Is made more rigid Is 
In opposition to the requirement that the strip must 
be bendable and resilient to achieve a good snap- 
in function. 

5. If it should also be possible to take up the locking 
system, generally the same requirements and de- 
siderata for upwards angling are applicable as for 
downwards angling. 

Oil) Properties of the Joined Floor 

[0020] For the completed, joined floor the following 
problems, requirements and desiderata exist: 

1 . With a view to preventing undesirable vertical dis- 
placement between the joint edges of the boards of 
the completed floor, there should be a close vertical 
fit between tongue and groove. 

2. Curved abutment surfaces constitute a disadvan- 
tage not only from the viewpoint of manufacture. A 
high horizontal tension load on the joint, which may 
arise especially owing to shrinkage at low relative 
humidity, can in combination with curved abutment 
surfaces of the tongue-and-groove joint cause un- 
desirable vertical displacement and/or undesirable 
vertical play if the tension load causes the boards 
to slide away somewhat from each other. It is there- 
fore desirable for the abutment surfaces of the 
groove that are to cooperate with the abutment sur- 
faces of the tongue to be planar and parallel with 
the floor surface. 

3. Also for the completed floor it is preferable to 
counteract or prevent backwards angling of the 
floorboards about the joint edges. When a complet- 
ed floor swells in summer, it is possible - if the pos- 
sibility of backwards angling is prevented - to coun- 
teract rising of the floorboards. This is partlculariy 
important for large floors with a considerable de- 
gree of load and swelling. 

4. The depth of the groove should be minimised 
since drying In winter may cause what is referred to 
as edge rising if the groove is weakened by being 
milled out to a great extent, i.e. by having a great 
depth. This wish for a limited depth of the groove is 
particularly important for mechanically joined floors 
where the edges are not held together by means of 
glue. 
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[0021] Known vertical and horizonta! joints for me- 
chanically joined floorboards do not satisfy the above- 
identified requirements, problems and desiderata and 
are therefore not optimal in respect of function and pro- 
duction cost. 5 
[0022] The general problem and the object of the in- 
vention thus are to provide a mechanical locking system 
of the type described above, which permits inwards an- 
gling from above, which counteracts backwards angling 
and which yields an exact fit between tongue and io 
groove, while at the same time the manufacture can be 
optimised In respect of accuracy, number of critical pa- 
rameters and costs of material, 

[0023] Summing up, there is a great demand for pro- 
viding a locking system of the type stated above which 15 
to a greater extent than prior art takes the above-men- 
tioned requirements, problems and desiderata In con- 
sideration. An object of the invention is to satisfy this 
demand. 

[0024] These and other objects of the invention are 20 
achieved by a locking system and a floorboard which 
have the features stated in the Independent claims, pre- 
ferred embodiments being defined in the dependent 

claims. 

[0025] The invention is based on the understanding 25 
that with prior-art locking systems it is difficult to solve 
all the above problems and desiderata at the same time, 
which means that a modification of the locking systems 
is necessary. The Invention is specifically based on the 
understanding that essentially all the above-mentioned 30 
requirements, problems and desiderata can be satisfied 
if the known tongue-and-groove joint Is modified In a 
special manner. When developing mechanical locking 
systems, one has traditionally started from the design 
of the glued tongue-and-groove joint. From this starting 35 
point, the known vertical joint has then been supple- 
mented with a horizontal lock and the tongue-and- 
groove joint has been modified so that inwards angling 
can more easily be carried out from above. However, 
what has not been taken into consideration In this de- ^0 
velopment Is that In a mechanical system It Is not nec- 
essary to be able to glue tongue and groove together In 
an efficient way. Since gluing is not necessary, there is 
free scope for modifications of the known tongue-and- 
groove joint. Free scope for modifications is also al- 45 
lowed by the fact that known glued tongue-and-groove 
joints also serve to ensure horizontal joining (by means 
of glue), which requirement does not exist in mechanical 
locking systems of the type to which the invention is di- 
rected. 50 
[0026] According to a first aspect of the Invention, a 
locking system is provided for mechanical joining of 
floorboards, said locking system comprising a tongue- 
and-groove joint, the groove and tongue of which have 
cooperating upper abutment surfaces and cooperating 55 
lower abutment surfaces for vertical locking of two joint 
edges of two adjacent floorboards, said upper and lower 
abutment surfaces being essentially parallel with the 
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principal plane of the floor^Rrds, and said locking sys- 
tem comprising, for horizontal mechanical joining of the 
joint edges perpendicular to the same, a locking groove 
fonned in the underside of a first one of the joint edges 
and extended In parallel therewith, and a portion pro- 
jecting from the second joint edge and integrated with a 
body of the floorboard, said portion supporting, at a dis- 
tance from the joint edge, a locking element cooperating 
with the locking groove, wherein said tongue Is anglable 
Into the groove, and wherein said locking element is in- 
sertable into the locking groove by a mutual angular mo- 
tion of the boards about the joint edges. The locking sys- 
tem according to the invention is characterised in 

that, in the joined state, the cooperating upper 
abutment surfaces are limited horizontally inwards from 
the joint edge and horizontally outwards to the joint edge 
by an inner vertical plane and an outer vertical plane, 
respectively; 

that the tongue-and-groove joint is so designed 
that there Is in the groove, In the joined state, between 
the Inner vertical plane and the outer vertical plane and 
below the tongue, a space which extends horizontally 
from the inner vertical plane and at least halfway to the 
outer vertical plane; 

that the tongue-and-groove joint Is further so de- 
signed that the boards, during a final phase of the In- 
wards angling when the locking element is inserted into 
the locking groove, can take a position where there Is a 
space in the groove between the Inner and the outer ver- 
tical plane and below the tongue; and 

that the lower abutment surfaces are positioned 
essentially outside the outer vertical plane. 
[0027] By the expression "cooperating abutment sur- 
faces" Is meant surfaces of tongue and groove which in 
the joined state of the floorboards either engage each 
other directly in the vertical direction or at least are in 
such immediate vicinity of each other in the vertical di- 
rection that they can be made to contact each other to 
prevent the boards from being relatively offset In the ver- 
tical direction. Thus, within the scope of the invention 
there can especially be horizontal surfaces of both the 
tongue and the groove which do not form any "cooper- 
ating abutment surface", but which can have some other 
specific function. 

[0028] In a conventional tongue-and-groove joint, 
both upper and lower abutment surfaces are, as a rule, 
located in the inner part of the groove. With planar abut- 
ment surfaces in the inner part of the groove, it is not 
possible to achieve a good fit as well as optimal Inwards 
angling. If tongue and groove are equilaterally designed 
on the upper and lower side, the floorboards are just as 
easy to angle upwards as downwards/backwards. 
[0029] A locking system according to the invention, 
however, can exhibit, both during the final inwards an- 
gling and in the joined state, a space in the groove under 
the tongue. Thanks to this space, the tongue can unim- 
pededly be angled into the groove when two boards are 
joined by being angled together. Moreover, the locking 
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system can be so designed that the angling together can 
take place while the boards are held In mutual contact 
at the upper comer portions of the adjacent joint edges. 
Despite the provision of this space in the groove under 
the tongue, it is according to the invention possible to 5 
achieve an exact vertical fit between tongue and groove 
in the joined state thanks to the fact that the lower abut- 
ment surfaces are. at least in large part, horizontally dis- 
placed outside the upper abutment surfaces. 
[0030] The present invention solves, at the same io 
time, the problem of undesirable backwards angling of 
the boards thanks to the lower abutment surfaces being 
displaced relative to the upper abutment surfaces in the 
direction of the locking element. In the known locking 
systems, it is only the rigidity of the projecting portion ^5 
that limits the backwards angling. In the invention, how- 
ever, said displacement accomplishes an angular limi- 
tation of the movement of the tongue that effectively 
counteracts any angling of the tongue past its intended 
position in the groove, I.e. that counteracts backwards 20 
angling of the boards. 

[0031] The Invention also presents the advantage that 
manufacture can be carried out with working tools which 
operate only in the plane of the floorboards, thanks to 
the fact that no curved surfaces are necessary in the 25 
tongue-and-groove joint. The tolerances of the vertical 
fit can thus be made considerably better. The space in 
the groove under the tongue thus solves not only a prob- 
lem relating to inwards angling, but also solves the prob- 
lem of achieving an exact vertical fit between the boards. 30 
Thus the space has a function both during the Inwards 
angling and in the joined state. 

[0032] Moreover the use of essentially plane-parallel 
abutment surfaces in the tongue-and-groove joint 
means avoiding the above-mentioned problems with 35 
vertical displacement and/or play caused by any hori- 
zontal tension load on the joint. Completely planar, hor- 
izontal surfaces are ideal, but there should be a possi- 
bility of implementing the invention with surfaces that 
marginally deviate from this ideal design. 40 
[0033] To sum up, the present invention provides a 
locking system for mechanical joining, which permits in- 
wards angling from above, counteracts backwards an- 
gling and yields an exact fit between tongue and groove. 
Inwards angling can be carried out without any vertical ^5 
play between tongue and groove and without necessi- 
tating opening of the groove when the tongue Is pressed 
In. The depth of the tongue and groove does not affect 
the possibility of inwards angling and the fit between 
tongue and groove or the relative position of the floor- so 
boards. Backwards angling is counteracted, and the 
groove can be manufactured rationally by means of hor- 
izontally operating tools which also permit manufacture 
of the locking device in a machined wood fibre strip. 
[0034] In a preferred embodiment, the space in the 55 
groove under the tongue. In the joined state, is horizon- 
tally extended essentially all the way from the outer ver- 
tical plane to the inner vertical plane. Thus, in this em- 
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bodiment there is in the j^rod state a space over es- 
sentially the entire horizontal range in the groove, within 
which the cooperating upper abutment surfaces are ex- 
tended. In this embodiment, essentially no part of the 
lower abutment surfaces are positioned inside the outer 
vertical plane. In theory, this embodiment would be the 
most ideal one since the vertical fit between tongue and 
groove can then be optimised while at the same time 
the tongue can unimpededly be inserted into the groove. 
However, within the scope of the invention, there is a 
possibility of the lower abutment surfaces extending 
somewhat inwards in a direction towards the bottom of 
the groove past the outer vertical plane. 
[0035] The space under the tongue can be limited 
downwards by a planar, horizontal surface of the 
groove, whose extension to the edge joint forms the low- 
er abutment surface of the groove, or by a groove sur- 
face which is inclined to the horizontal plane or arcuate, 
or a combination of a planar surface and an inclined/ 
arcuate surface of the groove. 

[0036] Generally, the space in the groove under the 
tongue can be formed by the tongue being bevelled/cut 
away, or by the groove being hollowed out. 
[0037] In an embodiment which is preferred in respect 
of horizontal tolerances In manufacture, the groove has 
in the joined state an upper and a lower horizontal sur- 
face, which constitute inwardly directed extensions of 
the upper abutment surface and the lower abutment sur- 
face, respectively, of the groove, and there is also an 
inner horizontal play between the bottom of the groove 
and the tip of the tongue. Owing to the inwardly directed 
extensions of the abutment surfaces of the groove as 
well as the play between the groove and the tongue at 
the bottom of the groove, working of tongue and groove 
in the horizontal direction can be carried out without 
strict tolerance requirements In the horizontal direction 
while at the same time it is possible to ensure both an 
exact vertical fit of the boards and unimpeded inwards 
angling. 

[0038] According to the invention, the projecting por- 
tion Is integrated with a body of the board. The term "in- 
tegrated" should be considered to comprise (i) cases 
where the projecting portion is made of a separate com- 
ponent integrally connected with the body at the factory, 
(ii) cases where the projecting portion is formed in one 
piece with the body, and (iii) a combination of (i) and (ii), 
i.e. cases where the inner part of the projecting portion 
is formed in one piece with the body and its outer part 
consists of a separate factory-mounted component. 
[0039] According to a second aspect of the invention, 
a floorboard is provided, having a locking system ac- 
cording to the invention, on at least two opposite sides 
and preferably on all four sides to permit joining of all 
sides of the floorboards. 

[0040] These and other advantages of the invention 
and preferred embodiments will appear from the follow- 
ing description and are defined in the appended claims. 
[0041] Different aspects of the invention will now be 
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described in more detail by way of examples with refer- 
ence to the accompanying drawings. Those parts of the 
inventive board which have equivalents in the prior-art 
board in Figs 1-3 are provided with the same reference 
numerals. s 

Brief Description of the Drawings 

[0042] Figs 1 a-c show in three steps a downwards an- 
gling method for mechanical joining of long sides of io 
floorboards according to WO 94/026999. 
[0043] Figs 2a-c show in three steps a snap-in method 
for mechanical joining of short sides of floorboards ac- 
cording to WO 94/26999. 

[0044] Figs 3a and 3b illustrate a floorboard according is 
to WO 94/26999 seen from above and from below, re- 
spectively. 

[0045] Fig. 4 shows a floorboard with a locking system 
according to a first embodiment of the invention, an ad- 
jacent floorboard being broken away. 20 
[0046] Fig. 5 is a top plan view of a floorboard accord- 
ing to Fig. 4. 

[0047] Fig. 6a shows on a larger scale a broken-away 
corner portion C1 of the board in Fig. 5. and Figs 6b and 
6c illustrate vertical sections of the joint edges along the 25 
long side 4a and the short side 5a of the board in Fig. 
5, from which it specifically appears that the long side 
and the short side are different. 

[0048] Figs 7a-c illustrate a downwards angling meth- 
od for mechanical joining of long sides of the floorboard 30 
according to Figs 4-6. 

[0049] Figs 8a-c illustrate a snap-in method for me- 
chanical joining of short sides of the floorboard accord- 
ing to Figs 4-6. 

[0050] Fig. 9 illustrates a floorboard with a locking sys- 35 
tem according to a second embodiment of the invention. 
[0051] Figs 10a and 10b illustrate on a larger scale 
broken away details corresponding to Fig. 9 and the im- 
portance of a space in the inner part of the groove during 
inwards angling and in the joined state, respectively. ^0 
[0052] Fig. 11 illustrates the making of the groove in 
the floorboard in Fig. 9. 



Description of Preferred Embodiments 
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[0053] A first preferred embodiment of a floorboard 1 
provided with a locking system according to the inven- 
tion will now be described with reference to Figs 4-7. 
Fig. 4 is a sectional view of a long side 4a of the board 
1 , and also part of a long side 4b of an adjacent board so 
1 . The body of the board 1 consists of a core 30 of, for 
instance, wood fibre, which supports a top laminate 32 
on its front side and a balance layer 34 on its rear side. 
The board body 30-34 is rectangular with long sides 4a, 
4b and short sides 5a, 5b. A separate strip 6 with a 55 
formed locking element 8 is mounted at the factory on 
the body 30-34, so that the strip 6 constitutes an inte- 
grated part of the completed floorboard 1. In the Exam- 



ple shown, the strip 6 is made of resilient aluminium 
sheet. As an illustrative, non-limiting example, the alu- 
minium sheet can have a thickness in the order of 0.6 
mm and the floorboard a thickness in the order of 7 mm. 
For additional description of dimensions, possible ma- 
terials, etc. for the strip 6, reference is made to the above 
description of the prior-art board. 
[0054] The strip 6 is formed with a locking element 8. 
whose active locking surface 1 0 cooperates with a lock- 
ing groove 14 in the opposite joint edge 4b of the adja- 
cent board 1* for horizontal intertocking of the boards 1 . 

V transversely of the joint edge (D2). 

[0055] For the forming of a vertical lock In the D1 di- 
rection, the joint edge 4a has a laterally open groove 36 
and the opposite joint edge 4b has a laterally projecting 
tongue 38 (con-esponding to the locking tongue 20), 
which in the joined state is received in the groove 36. 
The free surface of the upper part 40 of the groove 36 
has a vertical upper portion 41, a bevelled portion 42 
and an upper planar, horizontal abutment surface 43 for 
the tongue 38. The free surface of the lower part 44 of 
the groove 36 has a lower inclined surface 45', a lower 
planar, horizontal abutment surface 45 for the tongue 
38. a bevelled portion 46 and a lower vertical portion 47. 
The opposite joint edge 4b (see Fig. 7a) has an upper 
vertical portion 48, and the tongue 38 has an upper pla- 
nar, horizontal abutment surface 49, an upper bevelled 
portion 50, a lower bevelled portion 51 and a lower pla- 
nar, horizontal abutment surface 52. In the joined state 
according to Figs 4. 7c and 8c. the boards 1, 1* are 
locked relative to each other in the vertical direction 01 . 
An upwards movement of the board 1' is counteracted 
by engagement between the upper abutment surfaces 
43 and 49 while a downwards movement of the board 

V is counteracted on the one hand by engagement be- 
tween the lower abutment surfaces 45 and 52 and, on 
the other hand, by the board 1 ' resting on a lower surface 
portion 7 of the strip 6. 

[0056] In the joined state, the two juxtaposed upper 
portions 41 and 48 define a vertical joint plane F. In the 
Figures, an inner vertical plane IP and an outer vertical 
plane OP are indicated. The inner vertical plane IP is 
defined by the inner boundary line of the upper abutment 
surfaces 43, 49 while the outer vertical plane OP is de- 
fined by the outer boundary line of the upper abutment 
surfaces 43, 49. 

[0057] As is evident from Fig. 4, the lower part 44 of 
the groove 36 is extended a distance outside the joint 
plane F. The lower planar, horizontal abutment surface 
45 of the groove 36 thus is positioned partially inside 
and partially outside the joint plane F while the upper 
abutment surface 43 of the groove 36 is positioned com- 
pletely inside and at a distance from the joint plane F. 
More specifically, the upper abutment surface 43 of the 
groove 36 is In its entirety positioned between the ver- 
tical planes IP and OP while the lower abutment surface 
45 of the groove 36 is in its entirety positioned outside 
the vertical plane OP and extends partially outside the 
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joint plane F. The significance of these circumstances 
will be described below. 

[0058] The joint edge 4a is in its underside formed 
with a continuous mounting groove 54 having a vertical 
lower gripping edge 56 and an inclined gripping edge s 
58. The gripping edges formed of the surfaces 46. 47, 
56. 58 together define a fixing shoulder 60 for mechan- 
ical fixing of the strip 6. The fixing is carried out accord- 
ing to the same principle as in the prior-art board and 
can be carried out with the methods described in the 
above documents. A continuous lip 62 of the strip 6 is 
thus bent round the gripping edges 56, 58 of the groove 
54 while a plurality of punched tongues 64 are bent 
round the surfaces 46. 47 of the projecting portion 44. 
The tongues 64 and the associated punched holes 65 is 
are shown In the broken-away view in Fig. 6a. 
[0059] Reference is now made to Figs 7a-c. The an- 
gling together of the long sides 4a, 4b can be carried out 
according to the same principle as in Figs 1a-c. In this 
context, a small downwards bending of the strip 6 can 20 
generally be carried out - not only for this embodiment 
- as shown in the laying sequence in Figs 7a-c. This 
downwards bending of the strip 6 together with an incli- 
nation of the locking element 8 makes it possible for the 
boards 1 . 1 ' to be angled downwards and upwards again 25 
with very tight joint edges at the upper surfaces 41 and 
48. The locking element 8 should preferably have a high 
guiding capability so that the boards in connection with 
downwards angling are pushed towards the joint edge. 
The locking element 8 should have a large guiding part. 30 
For optimal function, the boards, after being joined and 
along their long sides 4a, 4b. should be able to take a 
position where there is a small play between locking el- 
ement and locking groove, which need not be greater 
than 0.02-0.05 mm. This play permits displacement and 35 
bridges width tolerances. The friction in the joint should 
be low. 

[0060] Figs 8a-c illustrate that snapping together of 
the short sides 5a, 5b can be carried out according to 
the same principle as in Figs 2a-c. However, the locking 40 
system on the short sides in this embodiment is de- 
signed differently from the long sides and is specifically 
adapted for snapping in by vertical displacement and 
downwards bending of the strip. One difference is that 
the projecting portion P - here in the form of an alumin- 45 
ium strip 6' - on the short sides 5a, 5b is arranged on 
the same joint edge 5a as the tongue 38* while the lock- 
ing groove 14* is fornied in the same joint edge 5b as 
the groove 36. A further difference is that the locking 
element 8' on the short sides is somewhat lower than 50 
the locking element 8 on the long sides. In this embod- 
iment, it is bevelled undersides of the tongue and groove 
which cooperate to obtain this vertical displacement and 
snapping in. Moreover, it may be particulariy noted that 
the embodiment in Figs 8a-c in fact has double tongue- 55 
and-groove joints, one tongue and one groove on each 
joint edge, both joints being designed according to the 
invention with displaced upper and lower abutment sur- 



faces. 

[0061] Fig. 9 shows a second embodiment of a lock- 
ing system according to the invention. In contrast to the 
embodiment in Figs 4-8. the projecting portion P is 
formed, by machining, in one piece with the body of the 
board 1. The body can be composed of the same ma- 
terials as in the previous embodiment. In Fig. 9. the ver- 
tical planes IP, OP and F are also indicated according 
to the previous definition. Like in the preceding embod- 
iment, the lower abutment surfaces 45, 52 are entirely 
displaced outside the outer vertical plane OP. 
[0062] Fig. 10a shows on a larger scale how a down- 
wards angling of the tongue 38 in the embodiment in 
Fig. 9 has already begun. As described above, the 
tongue 38 is in its lower part defined by a planar abut- 
ment surface 52 and a bevelled portion 51 . The groove 
36 in Fig. 9, however, is fully planar at the bottom, i.e. 
the planar, horizontal surface 45 extends all the way to 
the bottom of the groove 36. Reference numerals 52* 
and 51* indicate boundary lines of a prior-art tongue. As 
is clearly to be seen from the Figure, it would with such 
a known design not be possible to easily angle the 
tongue 38 inwards into the groove 36 since the corner 
portion 53 of the tongue 38 would strike against the sur- 
face 45 of the groove 36. Such a tongue would therefore 
have to be pressed into the groove if at all possible. Al- 
ternatively, it would be necessary to make the groove 
36 higher, which would result in an undesirable play in 
the vertical direction. 

[0063] It is evident from Fig. 10a, however, that ac- 
cording to the invention there may, during the inwards 
angling, be a space S under the tongue 38 between the 
vertical planes IP and OP. which permits the tongue to 
be inwardly angled into the groove. In this embodiment 
and in the illustrated angular position, this space S ex- 
tends all the way between the vertical planes IP and OP. 
[0064] Fig. 10b shows the embodiment in Fig. 9 in the 
joined state. In the area between the inner and outer 
vertical plane IP and OP there is under the tongue 38 
still a space S, which also extends all the way between 
IP and OP. 

[0065] Fig. 1 1 schematically shows the making of the 
groove 35 in the embodiment in Fig. 9. A rotating work- 
ing tool 80 with a cutting element 81 of. for instance, 
hard metal or diamond rotates about an axis A at a dis- 
tance from the locking element 8. Such horizontal work- 
ing by means of a tool with a relatively large diameter is 
possible thanks to the locking element 8 being posi- 
tioned on the same level or on a level under the lower 
abutment surface 45 of the groove 36. 
[0066] In connection with the laying, the major part of 
the short sides is locked by snap action, as described 
above with reference to Figs 8a-c. However, the first row 
is frequently laid by angling together the short sides, in 
the same manner as described for the long sides in con- 
nection with Figs 7a-c. When taking up the boards, the 
short sides can both be pulled apart along the joint and 
be angled upwards. As a rule, upwards angling is a 
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quicker operation. The inventive lockirig system should 
thus be designed while also taking into consideration the 
possibility of angling the short side. 
[0067] The aspects of the invention which include a 
separate strip can preferably be implemented in combi- s 
nation with use of an equalising groove of the kind de- 
scribed in WO 94/26999. Adjacent joint edges are 
equalised in the thickness direction by working of the 
underside, so that the upper sides of the floorboards are 
aligned with each other when the boards have been io 
joined. Reference E in Fig. 1a indicates that the body of 
the boards after such working has the same thickness 2. 
in adjacent joint edges. The strip 6 is received in the 
groove and will thus be partly flush-mounted in the un- 
derside of the floor. A corresponding arrangement can is 
thus be realised also in combination with the invention 
as shown in the drawings. 



Claims 



1. A locking system for mechanical joining of floor- 
boards (1), said locking system comprising a 
tongue-and-groove joint (36, 38). the groove (36) 
and tongue (38) of which have cooperating upper 25 
abutment surfaces (43, 49) and cooperating lower 4. 
abutment surfaces (45, 52) for vertical locking of 
two joint edges (4a, 4b) of two adjacent floorboards 
(1, 1*), said upper and lower abutment surfaces (43, 
49; 45, 52) being essentially parallel with the prin- 30 
cipal plane of the floorboards (1), and said locking 
system comprising, for horizontal mechanical join- 
ing of the joint edges (4a, 4b) perpendicular to the 
same, a locking groove (14) formed in the underside 
(3) of a first one of the joint edges (4b) and extended 35 
in parallel therewith, and a portion (P) projecting 5. 
from the second joint edge (4a) and integrated with 
a body (30, 32, 34) of the floorboard (1 ). said portion 
(P) supporting, at a distance from the joint edge 
(4a), a locking element (8) cooperating with the 40 
locking groove (14), wherein said tongue (38) is 
anglable into the groove (36). and wherein the lock- 
ing element (8) is insertable into the locking groove 6. 
(14) by mutual angular motion of the boards (1 , V) 
about upper portions (41 , 48) of the joint edges (4a, ^5 
4b), characterised in 

that, in the joined state, the cooperating upper 
abutment surfaces (43, 49) are limited horizontally 
inwards from the joint edge and horizontally out- 
wards to the joint edge by an inner vertical plane so 7. 
(IP) and an outer vertical plane (OP), respectively; 

that the tongue-and-groove joint is so de- 
signed that there Is In the groove (45), in the joined 
state, between the inner vertical plane (IP) and the 8. 
outer vertical plane (OP) and below the tongue (38), 55 
a space (S) which extends horizontally from the in- 
ner vertical plane (IP) and at least halfway to the 
outer vertical plane (OP); 
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that the tongue^ME-groove joint is further so 
designed that the boards, during a final phase of the 
inwards angling when the locking element is insert- 
ed into the locking groove, can take a position 
where there is a space (S) in the groove (36) be- 
tween the inner and the outer vertical plane (IP. OP) 
and below the tongue (38) ; and 

that the lower abutment surfaces (45, 52) are 
positioned essentially outside the outer vertical 
plane (OP). 

A locking system as claimed in claim 1 , wherein said 
space (S) in the joined state is horizontally extended 
below the tongue (38) essentially all the way from 
the inner vertical plane (IP) to the outer vertical 
plane (OP), so that essentially no part of the lower 
abutment surfaces (45. 52) is positioned Inside the 
outer vertical plane (OP). 

A locking system as claimed in claim 1 or 2, wherein 
said space (S) during the final phase of the inwards 
angling is horizontally extended below the tongue 
(38) essentially all the way from the inner vertical 
plane (IP) to the outer vertical plane (OP). 

A locking system as claimed in any one of the pre- 
ceding claims, wherein the groove (36) in the joined 
state has an upper and a lower horizontal surface 
which constitute inwardly directed extensions of the 
upper abutment surface (43) and the lower abut- 
ment surface (45), respectively, of the groove (36). 
and wherein there is in the joined state a horizontal 
play (A) between the bottom of the groove (36) and 
the tip of the tongue (38). 

A locking system as claimed in any one of the pre- 
ceding claims, wherein the outer vertical plane (OP) 
is located at a horizontal distance inside a vertical 
joint plane (F). which is defined by adjoining upper 
portions (41, 48) of the joined joint edges (4a, 4b) 
of the two boards (1 , 1 *). 

A locking system as claimed in any one of the pre- 
ceding claims, wherein the lower abutment surfac- 
es (45, 52) are located at least partially outside a 
vertical joint plane (F) which is defined by adjoining 
upper portions (41, 48) of the joined joint edges (4a, 
4b) of the two boards (1, V). 

A locking system as claimed in claim 6, wherein the 
major part of the lower abutment surfaces (45, 52) 
is positioned outside the vertical joint plane (F). 

A locking system as claimed in any one of the pre- 
ceding claims, wherein the projecting portion (P) 
and the groove (36) are arranged in one and the 
same joint edge (4a) of the floorboard (1 ). 
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9. A locking system as claimed in any one of the pre- 
ceding claims, wherein the projecting portion (P) is 
at least partially made in one piece with a body (30, 
32, 34) of the floorboard (1 ). 

10. A locking system as claimed in claim 9, wherein the 
locking element (8) of the projection portion (P) is 
positioned under or on a level with the lower abut- 
ment surface (45) of the groove (36). 

11 . A locking system as claimed in any one of the pre- 
ceding claims, wherein the projecting portion (P) Is 
at least partially formed of a material other than that 
of the body of the floorboard. 



He 
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12. A locking system as claimed in claim 11, wherein 
the projecting portion (P) is at least partially formed 
of a separate strip (6) which is integrally connected 
(60, 62, 64) with the board (1) by being mounted in 

the factory. so 

13. A locking system as claimed In any one of the pre> 
ceding claims, wherein the projecting portion (P) Is 
resilient transversely of the principal plane of the 
flooriDoards. 2s 

14. A locking system as claimed in any one of the pre- 
ceding claims, wherein the tongue (38) Is insertabte 
into the groove (36) and the locking element (8) Is 
insertable into the locking groove (1 4) by a mutual 30 
horizontal joining of the joint edges (5a, 5b) of the 
boards. 



35 



15. A locking system as claimed in claim 14, wherein 
the groove (36) has in its upper part a bevelled por- 
tion (42) for guiding the tongue (38) Into the groove 
(36). 



16. A locking system as claimed in any one of the pre- 
ceding claims, wherein the projecting portion (P), in 40 
the horizontal direction between the lower abutment 
surfaces (45, 52) of the tongue-and-groove joint on 

the one hand and the locking element (8) of the pro- 
. jecting portion (P) on the other hand, has a lower 
portion (7) which is positioned below said lower 
abutment surfaces (45, 52). 

17. A locking system as claimed in any one of the pre- 
ceding claims, wherein the tongue (38) Is anglable 
into the groove (36) and the locking element (8) is 50 
insertable into the locking groove (14) by said mu- 
tual angular motion of the boards about upper por- 
tions (41 , 48) of the joint edges (4a, 4b) while said 
upper portions (41 , 48) are-held in mutual contact. 

55 

18. A floori3oard (1) provided along one or more sides 
with a locking system as claimed In any one of the 
preceding claims. 



19. A floorboard (1) as clalmel™ claim 18, which has 
opposite long sides and short sides and which is 
mechanically joinable along its long sides with long 
sides of Identical floorboards by downward angling 
and which is mechanically joinable along its short 
sides with short sides of identical flooriDoards by dis- 
placement along sard long sides. 



10 PatentansprQche 



1. Arretiersystem zum mechanlschen Verblnden von 
Dielenbrettem (1), wobel das Arretiersystem eine 
Feder-und-Nut-Verbindung (36, 38) umfasst, deren 
Nut (36) und Feder (38) zusammenwirkende obere 
Anschlagflachen (43, 49) und zusammenwiricende 
untere Anschlagflachen (45, 52) zum vertikalen Ar- 
retieren von zwei Verbindungskanten (4a, 4b) zwei- 
er aneinandergrenzender Dielenbretter (1,1') auf- 
weisen, wobel die oberen und die unteren An- 
schlagflachen (43, 49; 45, 52) im Wesentlichen par- 
allel zu der Hauptebene der Dielenbretter (1) sind 
und das Arretiersystem zur horizontalen mechanl- 
schen VertDindung der Verbindungskanten (4a, 4b) 
senkrecht dazu eine Arretiemut (14), die in der Un- 
terselte (3) einer ersten der Verbindungskanten 
(4b) ausgebiidet ist und sich parallel dazu erstreckt, 
sowie einen Abschnitt (P) umfasst, der von der 
zweiten Verbindungskante (4a) vorsteht und als 
Einhelt mit einem Korper (30, 32, 34) des Dielen- 
bretts (1) ausgebiidet ist, wobel der Abschnitt (P) in 
einem Abstand zu der Vert3indungskante (4a) ein 
Arretierelement (8) tragt, das mit der Arretiernut 
(14) zusammenwirkt, wobel die Feder (38) in die 
Nut (36) hineingebogen werden kann und wobei 
das Arretierelement (8) durch gegenseitige Winkel- 
bewegung der Bretter (1, 1') um obere Abschnitte 
(41 , 48) der Verbindungskanten (4a, 4b) in die Ar- 
retiemut (1 4) eingefuhrt werden kann, dadurch ge- 
kennzeichnet, dass im verisundenen Zustand die 
zusammenwirkenden oberen Abschlagflachen (43, 
49) horizontal innerhalb der Verbindungskante und 
horizontal au3erhalb der Verbindungskante durch 
eine innere vertlkale Ebene (IP) bzw. eine auBere 
vertikale Ebene (OP) begrenzt sind; 
dass die Feder-und-Nut-Vert^indung so ausgefuhrt 
ist, dass in der Nut (45) in dem veri^undenen Zu- 
stand zwischen der Inneren vertikalen Ebene (IP) 
und der auBeren vertikalen Ebene (OP) und unter- 
halb der Feder (38) ein Raum (S) vorhanden ist, der 
sich von der Inneren vertikalen Ebene (IP) horizon- 
tal und wenigstens haib zu der auBeren vertikalen 
Ebene (OP) erstreckt; 

dass die Feder-und-Nut-Verbindung des Weiteren 
so ausgefuhrt ist, dass die Bretter wahrend einer 
abschlieBenden Phase des Einwartsbiegens beim 
EInfuhren des Arretierelementes in die Arretiernut 
eine Position einnehmen konnen, in der ein Raum 
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(S) in der Nut (36) zwischen der ihneren und der 
auBeren vertikalen Ebene (IP, OP) und unterhalb 
der Feder (38) vorhanden ist; und 
dass sich die unteren Anschlagfiachen (45, 52) im 
Wesentlichen auBerhalb der auBeren vertikalen 
Ebene (OP) befinden. 

2. Arretlersystem nach Anspruch 1, wobei sich der 
Raum (S) in dem verbundenen Zustand horizontal 
unterhalb der Feder (38) tm Wesentlichen uber die 
gesamte Strecke von der inneren vertikalen Ebene 
(IP) zu der auBeren vertikalen Ebene (OP) er- 
streckt, so dass sich im Wesentlichen kein Teil der 
unteren Anschlagfldchen (45, 52) innerhalb der au- 
Beren vertikalen Ebene (OP) beflndet. 

3. Arretiersystem nach Anspruch 1 oder 2, wobei sich 
der Raum (S) wahrend der abschlieBenden Phase 
des Einwartsbiegens horizontal unterhalb derZun- 
ge (38) im Wesentlichen uber die gesamte Strecke 
von der inneren vertikalen Ebene (IP) zu der auBe- 
ren vertikalen Ebene (OP) erstreckt. 

4. Arretiersystem nach einem der vorangehenden An- 
spruche, wobei die Nut (36) im verbundenen Zu- 
stand eine obere und eine untere horizontale Fta- 
che aufweist, die nach Innen gerlchtete Verlange- 
rungen der oberen AnschlagflSche (43) bzw. der 
unteren Anschlagflache (45) der Nut (36) bilden, 
und wobei im verbundenen Zustand ein horizonta- 
les Spiel (A) zwischen dem Boden der Nut (36) und 
der Spitze der Feder (38) vorhanden ist. 

5. Arretiersystem nach einem der vorangehenden An- 
spriiche, wobei die auBere vertikale Ebene (OP) In 
einem horizontalen Abstand innerhalb einer verti- 
kalen Verblndungsebene (F) angeordnet ist, die 
durch aneinandergrenzende obere Abschnitte (41 , 
48) der verbundenen Verbindungskanten (4a, 4b) 
der zwei Bretter (1,1*) gebildet wird. 

6. Arretiersystem nach einem dervorangehenden An- 
spriiche, wobei die unteren Anschlagfiachen (45, 
52) wenigstens teilweise auBerhalb einer vertikalen 
Verblndungsebene (F) angeordnet sind, die durch 
aneinandergrenzende obere Abschnitte (41, 48) 
der verbundenen Verbindungskanten (4a, 4b) der 
zwei Bretter (1,1') gebildet wird. 

7. Arretiersystem nach Anspruch 6, wobei sich der 
Haupttefl der unteren Anschlagfiachen (45, 52) au- 
Berhalb der vertikalen Verblndungsebene (F) befln- 
det. 

8. Arretiersystem nach einem dervorangehenden An- 
spruche, wobei der vorstehende Abschnrtt (P) und 
die Nut (36) an ein und derselben Verblndungskan- 
te (4a) des DIelenbretts (1) angeordnet sind. 
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9. Arretiersystem nach eineirflirvorangehenden An- 

spriiche, wobei der vorstehende Abschnitt (P) we- 
nigstens teilweise aus einem Teil mit einem Korper 
(30. 32, 34) des Dielenbretts (1) besteht. 

1 0. Anretiersystem nach Anspruch 9, wobei sich das Ar- 
retierelement (8) des vorstehenden Abschnitts (P) 
unter der unteren Anschlagflache (45) der Nut (36) 
Oder auf gleicher Hohe mit Ihr beflndet. 

11. Arretiersystem nach einem dervorangehenden An- 
spriiche, wobei der vorstehende Abschnitt (P) we- 
nigstens teilweise aus einem anderen Material als 
dem des Korpers des Dielenbretts besteht. 



15 



1 2. Arretiersystem nach Anspruch 1 1 , wobei der vorste- 
hende Abschnitt (P) wenigstens teilweise aus einer 
separaten Leiste (6) besteht, die integral hnit dem 
Brett (1) verbunden (60, 62, 64) wird, Indem sie in 

20 dem Werk angebracht wird. 

13. Anretiersystem nach einem dervorangehenden An- 
sprtiche, wobei der vorstehende Abschnitt (P) quer 
zu der Hauptebene der Dielenbretter federnd Ist. 

25 

14. Arretiersystem nach einem dervorangehenden An- 
spruche. wobei durch gegenseitige horizontale Ver- 
bindung der Verbindungskanten (5a, 5b) der Bretter 
die Feder (38) in die Nut (36) eingefiihrt werden 

30 kann und das Arretlerelement (8) in die An^etiemut 
(14) eingefuhrt werden kann. 

15. Arretiersystem nach Anspruch 14, wobei die Nut 
(36) in ihrem oberen Teil einen abgeschragten Ab- 

35 schnrtt (42) aufweist, der die Feder (38) In die Nut 
(36) fuhrt. 

16. An-etiersystem nach eInem dervorangehenden An- 
spriiche, wobei der vorstehende Abschnitt (P) in der 

^0 horizontalen RIchtung zwischen den unteren An- 
schlagfiachen (45, 52) der Feder-und-Nut-Verbin- 
dung einerselts und dem Arretlerelement (8) des 
vorstehenden Abschnitts (P) andererseits einen un- 
teren Abschnitt (7) aufweist, der sich unterhalb der 

45 unteren Anschlagfiachen (45, 52) beflndet. 

17. Arretiersystem nach einem dervorangehenden An- 
spruche, wobei durch die gegenseitige Wlnkelbe- 
wegung der Bretter urn obere Abschnitte (41, 48) 

so der Verbindungskanten (4a, 4b) die Feder (38) in 
die Nut (36) hineingebogen werden kann und das 
Arretlerelement (8) In die Arretiemut (14) eingefuhrt 
werden kann, wenn die oberen Abschnitte (41 , 48) 
in gegenseitlgem Kontakt gehalten werden. 

55 

18. Dielenbrett (1), das an einer Oder mehreren Seiten 
mit einem Arretiersystem nach einem der vorange- 
henden AnsprQche versehen Ist. 
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19. Dielenbrett (1) nach Anspruch 18, das einander ge- 
genuberiiegende lange Seiten und kurze Seiten 
aufweist und das durch Blegen nach unten an sel- 
nen langen Seiten mit langen Seiten identischer 
Dielenbretter mechanisch verbunden warden kann, 
und das durch Verschieben entlang der Langssei- 
ten an seinen kurzen Seiten mtt kurzen Seiten iden- 
tischer Dielenbretter mechanisch verbunden wer- 
den kann. 



Revendications 
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Systfeme de blocage pour la jointure m6canique de 
plaques de plancher (1). ledit syst6nne de blocage 
comprenant un joint a languetle-et-rainure (36, 38), 
dont la ralnure (36) et la languette (38) comportent 
des surfaces de but§e sup^rieures cooperantes 
(43. 49) et des surfaces de but6e inf6rieures coo- 
perantes (45, 52) pour le blocage vertical de deux 
bordures de joint (4a, 4b) de deux plaques de plan- 
cher adjacentes (1, 1*), lesdites surfaces de but^e 
sup^rieure et inf6rieure (43, 49 ; 45. 52) etant es- 
sentiellement paralleles au plan principal des pla- 
ques de plancher (1). et ledit systfeme de blocage 
comprenant, pour la jonction mecanique horizonta- 
le des bordures de joint (4a. 4b) et perpendiculaire- 
ment d celles-ci, une gorge de blocage (14) form^e 
dans la face lnf§rieure (3) d'une premiere des bor- 
dures de joint (4b) et de fagon i s'6tendre paralle- 
lement a celle-ci, et une portion (P) qui se projette 
depuis la deuxleme bordure de joint (4a) et int^gr^e 
avec un corps (30. 32, 34) de la plaque de plancher 
(1). ladite portion (P) supportant. a une distance de- 
pute la bordure de joint (4a), un 6l6ment de blocage 
(8) coop6rant avec la gorge de blocage (14), ladite 
languette (38) pouvant §tre Introdulte sous un angle 
dans la rainure (36), et r6lement de blocage (8) pou- 
vant §tre introduit dans la gorge de blocage (14) par 
mouvement angulaire mutuel des plaques (1. 1*) 40 
autour de parties superieures (41, 48) des bordures 
de joint (4a, 4b), 
caracrt^rise en ce que : 
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dans retat joint, les surfaces de but^e superieu- 
res coop6rantes (43, 49) sont llmrt^es horizon- 
talement vers rint^rieur depuis la bordure du 
joint et horizontalement vers Text^rieur en di- 
rection de la bordure du joint par un plan verti- 
cal int6rieur (IP) et par un plan vertical ext^rieur 
(OP), respectivement ; 

le joint d languette-et-ra inure est ainsi congu 
qu'll existe dans la rainure (45), dans r6tat joint, 
entre le plan vertical Int^rieur (IP) et le plan ver- 
tical ext6rieur (OP) et au-dessous de la Ian- 55 
guette (38). un espace (S) qui s*6tend horizon- 
talement depuis le plan vertical int^rieur (IP) et 
au moins d mi-chemin vers le plan vertical ex- 



6. 



t6rieur (OP) ; 

le joint d languette-et-rainure est en outre ainsi 
congu que les plaques, pendant une phase fi- 
nale de Toperation d'introduction sous un angle 
lorsque r^l^ment de blocage est introduit dans 
la gorge de blocage, peuvent prendre une po- 
sition dans laquelle II existe un espace (S) dans 
la rainure (36) entre le plan vertical int§rieur et 
le plan vertical ext6rieur (IP. OP) et au-dessous 
de la languette (38) ; et 
les surfaces de but^e infgrieures (45, 52) sont 
positionntes essentiellement d I'extdrieur du 
plan vertical ext^rieur (OP). 

Syst^me de blocage selon la revendication 1. dans 
lequel ledit espace (S) dans I'^tat joint s*etend ho- 
rizontalement au-dessous de la languette (38) es- 
sentiellement sur tout le chemin depuis le plan ver- 
tical int6rieur (IP) jusqu'au plan vertical exterieur 
(OP), de sorte qu'essentiellement aucune partie 
des surfaces de but^e inf^rieure (45, 52) sera po- 
sitionnte h Pinterieur du plan vertical exterieur (OP). 

Systeme de blocage selon Tune ou Tautre des re- 
vendications 1 et 2, dans lequel ledit espace (S), 
pendant la phase de finale de Poperation d'introduc- 
tion sous un angle, s'^tend horizontalement au-des- 
sous de la languette (38) essentiellement sur tout 
le chemin depuis le plan vertical int^rieur (IP) jus- 
qu'au plan vertical exterieur (OP). 

Systdme de blocage selon Tune quelconque des re- 
vendications prec^dentes, dans lequel la rainure 
(36) presente. dans Tetat joint, une surface horizon- 
tale superieure et une surface horizontale inferieure 
qui constituent des extensions dirigees vers Tinte- 
rieur de la surface de butte superieure (43) et de la 
surface de butee inferieure (45), respectivement, 
de la rainure (36), et dans lequel il existe dans V6XaX 
joint un jeu horizontal (A) entre le fond de la rainure 
(36) et rextremite de la languette (38). 

Systeme de blocage selon Tune quelconque des re- 
vendications pricedentes, dans lequel le plan ver- 
tical exterieur (OP) est situe e une distance horizon- 
tale e rinterieur d'un plan de joint vertical (F) qui est 
defini par les parties superieures jointes (41, 48) 
des bordures de joint (4a, 4b) reunlesdes deux pla- 
ques (1, V). 

Systeme de blocage selon rune quelconque des re- 
vendications precedentes, dans lequel les surfaces 
de butee inferieures (45. 52) sont situees au moins 
partiellement e I'exterieur d'un plan de joint vertical 
(F) qui est defini par des parties superieures jointes 
(41, 48) des bordures de joint (4a. 4b) reunles des 
deux plaques (1. 1'). 



12 




EP 1 084 



7. Syst^me de blocage selon la revendication 6, dans 
lequel la majeure partie des surfaces de but^e in- 
f^rieures (45, 52) est positionn^e k I'ext^rieur du 
plan de joint vertical (F^. 

5 

8. Syst§me de blocage selon rune quelconque des re- 
vendications pr^c^dentes, dans lequel la partie en 
projection (P) et la rainure (36) sont dispos6es da ns 
une seule et mdme bordure de joint (4a) de la pla- 
que de plancher (1). io 

9. Syst^me de blocage selon Tune quelconque des re- 
vendications pr6c6dentes, dans lequel la partie en 
projection (P) est au moins partiellement r^alis^e 
d'une seule piece avec un corps (30, 32, 34) de la is 
plaque de plancher (1). 

10. Systeme de blocage selon la revendication 9, dans 
lequel Tel^ment de blocage (8) de la partie en pro- 
jection (P) est posltionn^ au-dessous de ou au me- 20 
me niveau que la surface de but6e inf^rieure (45) 

de la rainure (36). 

1 1. Systdme de blocage selon Tune quelconque des re- 
vendications pr6c6dentes, dans lequel la partie en 2S 
projection (P) est au moins partiellement formee 
d'un materiau autre que celui du corps de la plaque 

de plancher. 
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a une partie inf^rieure (7) qui est positionn6e au- 
dessous desdites surfaces de but6e inferieures (45, 
52). 

1 7. Syst&me de blocage selon Tune quelconque des re- 
vendications pr6c6dentes, dans lequel la languette 
(38) peut etre amenee sous un angle dans la rainu- 
re (36) et r^lement de blocage (8) peut etre introduit 
dans la gorge de blocage (14) par ledit mouvement 
angulaire mutual des plaques autour des parties su- 
p^rieures (41 , 48) des bordures de joint (4a, 4b) tan- 
dis que lesdites parties superieures (41 , 48) sont 
matntenues en contact mutual. 

18. Raque de plancher (1) poun^ue le long d*un ou plu- 
sieurs cot^s d'un systeme de blocage selon Tune 
quelconque des revendicatlons pr^^dentes. 

19. Plaque de plancher (1) selon la revendication 18, 
comportant des cdtes longs et des cdt§s courts op- 
pos6s, et qui est susceptible d'itre Jolnte m6cani- 
quement le long de ses cdtes longs avec les c6t6s 
longs de plaques de plancher identiques par mou- 
vement descendant sous un angle, et qui est sus- 
ceptible d'etre Jolnte m^nlquement le long de ses 
cdt^s courts avec les cdtes courts de plaques de 
plancher identiques par deplacement le long des- 
dits c6t6s longs. 



1 2. Systeme de blocage selon la revendication 1 1 , dans 30 
lequel la partie en projection (P) est au moins par- 
tiellement formds d'une bande sSparie (6) qui est 
intSgralement connect^e (60, 62, 64) avec la pla- 
que (1) en 6tant mont^e en usine. 

35 

1 3. Systdme de blocage selon Tune quelconque des re- 
vendicatlons prSc^dentes, dans lequel la partie en 
projection (P) est ^lastique en sens transversal au 
plan principal des plaques de plancher. 

40 

14. Systeme de blocage selon Tune quelconque des re- 
vendications pr6c§dentes, dans lequel la languette 
(38) peut gtre introduite dans la rainure (36) et 1*616- 
ment de blocage (8) peut §tre Introduit dans la gor- 
ge de blocage (14) par un assemblage horizontal 45 
mutuel des tx)rdures de joint (5a, 5b) des plaques. 

15. Systdme de blocage selon la revendication 14, 
dans lequel la rainure (36) pr^sente dans sa partie 
sup6rieure une partie en biseau (42) pour guider la so 
languette (38) jusque dans la rainure (36). 

1 6. Systeme de blocage selon I'une quelconque des re- 
vendicatlons pr6c6dentes, dans lequel la partie en 
projection (P), dans la direction horizontale entre ss 
les surfaces de but6e infdrieures (45, 52) du Joint k 
ralnure-et-!anguette d'une part et r6l6ment de blo- 
cage (8) de la partie en projection (P) d'autre part. 
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Fig. 6a 
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